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jection of FG. All rats were perfused 14 days after application 
of FG. After fixation, DRGs from L1 to L6 were harvested, sec- 
tioned, and immunostained for CGRR The ratios of CGRP-ir FG- 
labeled neurons/FG-labelled neurons in 3 groups were compared 
by Mann-Whitney U-test. 
Result: Behavioral test: Walking duration on treadmill signifi- 
cantly extended in 2days, 4days, and 14days after application of 
ESW in OA rats (p<0.05). However, there was no significance in 
waking duration on 21 days and 28days compared with that before 
ESW application. ESW was effective until 14days. 
Immunohistochemistry: In 3 groups, FG-labeled dorsal root gan- 
glion neurons innervating the medial knee joint were distributed 
in the L1 to L6 dorsal root ganglia. There was no significant dif- 
ference in the distribution among 3 groups. Of FG labeled neu- 
rons, the ratios of CGRP-ir neurons in control and OA + ESW 
group were significantly less than that in OA group (control group 
(16.0%); OA group (36.2%); OA + ESW group(15.0%)) (p<0.05). 
ESW application reduced the ratio of CGRP-ir neurons in DRG of 
OA model. 
Discussion and conclusion: We previously reported that appli- 
cation of ESW to normal rat skin reduced the CGRP expression in 
DRG neurons and degeneration of free nerve endings. However, 
ESW was applied to the pathological model in the current study, 
and we confirmed the reduction of CGRP-ir neurons in DRG, and 
observed improvement in running ability. These data shows that 
ESW therapy may be useful for the treatment of knee OA. 
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Aims of Study: The purpose of this study was to compare the 
effects of neuromuscular electrical stimulation (NMES) given in 
an individually attended treatment programme and compare re- 
sults with an isotonic based strengthening programme given in 
an group format on strength, function and health related quality 
of life in osteoarthritis (OA) of the knee. 
Methods: Patients were randomised into one of two groups: 
NMES (30 minute(n=17, mean age: 504-6.21 years) and exer- 
cise (n=17, mean age:53.264-8.9 years). They were taken to the 
treatment programme five times a week for four weeks, totally 
20 sessions. Quadriceps muscle strength with the dynamometer, 
10 meter walk test, time get up and go test, knee pain intensity 
during activity (visual analogue scale), "Western Ontario and Mc- 
Master Universities" (WOMAC) OA index and Health Assessment 
Questionaire (HAQ) 
Results: Clinically and statistically significant improvements were 
seen in all tests in both groups except quadriceps strength in 
NMES group. Quadriceps strength was increased % 0.5 in NMES 
(p>0.05), %1 in exercise (p<0.05). Time for ten meter walking 
time was improved %0.25 in NMES (p<0.05), %0.4 in exercise 
(p<0.05), time for time get up&go test was improved %0.4 in 
NMES (p<0.05), %0.2 in exercise (p<0.05), VAS score was de- 
creased %52.8 in NMES (p<0.05), %713.1 in exercise (p<0.05), 
WOMAC index score was improved %102.1 in NMES (p<0.05), 
%71.4 in exercise (p<0.05), HAQ score was improved %53.1 in 
NMES (p<0.05), %49.7 in exercise (p<0.05). 
Conclusions: Both in NMES and exercise group yields functional 
benefits for patients with OA of the knee. A combination of these 
two treatment groups may be more beneficial. 
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Aim: To undertake in vitro laboratory studies in Biolane Green 
Lipped Mussel Extract (GLME) to determine the levels of selected 
biological activities indicated by a vascular concept of osteoarthri- 
tis causation to be potentially useful in modifying disease progres- 
sion. 
Methods: The assays tested cholesterol synthesis inhibition, anti 
oxidant capacity and inhibition of the following components of 
the inflammatory pathways - tissue necrosis factor alpha (TNF- 
a), nuclear factor kB (NfkB), Cox-2 expression, prostaglandin E2 
(PGE2) and phospholipase A2 (PLA 2). Platelet aggregation in- 
hibitory activity was assessed with the agonists collagen and 
ADP and fibrinolytic activity was also assessed with the euglobu- 
lin clot lysis time (ECLT). An in vitro model based on gastric and 
duodenal secretions was used to simulate in vivo digestive pro- 
cesses. The digest prepared from the GLME samples contained 
the prominent gastric enzyme pepsin followed by pancreatic en- 
zymes. 
Results: Table 1 shows reduced anti-inflammatory activity as- 
sociated with GLME complete digest across a range of inflam- 
matory mediators though it is apparently not mediated through 
Cox-2 inhibition. Mild anti-oxidant activity is shown together with 
inhibition of platelet aggregation. Fibrinolytic activity is enhanced 
as shown by the reduced clot lysis time while cholesterol biosyn- 
thesis is inhibited by a level that would be clinically beneficial if it 
was translated to a clinical outcome. 
Table 1. Effect of GLME digests across a range of bioactivities that are 
potentially linked to OA pathomechanisms 
Test Resu It 
Anti-inflammatory activity 
TNFa 25% reduction 
Cox-2 0.4% reduction 
PGE2 45% reduction 
PLA2 27% reduction 
Anti-oxidant activity 
ORAC = 285mmol Vit E analogue/g sample 
Platelet aggregability 
Collagen 24% reduction 
ADP 18% reduction 
Fibrinolytic activity 
ECLT 15% reduction (= improved fibrinolysis) 
CHOL biosynthesis 8% reduction 
Conclusions: A vascular concept of OA causation predicts that 
a range of biological activities including anti-inflammatory, antico- 
agulant, lipolytic and fibrinolytic activity are potentially necessary 
in order to effectively break the web of pathology linking increased 
coagulation risk factors, decreased fibrinolytic activity and inflam- 
mation that drives the pathomechanisms associated with OA. Bi- 
olane Green Lipped Mussel Extract shows these in vitro biological 
activities in a laboratory system designed to mimic gastric and 
duodenal secretions. These findings are consistent with anec- 
dotal claims of symptomatic OA benefit in patients treated with 
GLME. 
